Induction of nitric oxide production and tumoricidal properties in murine macrophages by a new synthetic lipopeptide JBT3002 encapsulated in liposomes.
We studied activation to the tumoricidal state of murine peritoneal macrophages by liposomes containing a new synthetic analogue, JBT3002, of a lipoprotein from the outer wall of a gram-negative bacterium. The liposomes containing JBT3002 or CGP31362 were superior to liposomes containing muramyl tripeptide phosphatidylethanolamine (MTP-PE) for tumoricidal activation in three ways. First, efficient macrophage activation required lower concentrations of JBT3002 or CGP31362 than MTP-PE. Second, macrophage activation by JBT3002 was less dependent on priming by interferon-gamma. Third, MLV-JBT3002 activated tumoricidal properties in both lipopolysaccharide (LPS)-responsive and LPS-nonresponsive macrophages. The activation of tumoricidal properties by MLV-JBP3002 depended on protein tyrosine kinase (PTK) activity associated with phosphorylation of tyrosine. The major mechanism for tumoricidal activity in macrophages incubated with MLV-JBT3002 was due to increased activity of inducible nitric oxide synthase (iNOS) and, hence, production of nitric oxide (NO). We base this conclusion on the results of several experiments. First, MLV-JBT3002 was not directly toxic to tumor target cells. Second, the specific iNOS inhibitor NG-monomethyl-L-arginine abrogated tumor cell lysis by MLV-JBT3002-treated macrophages. Third, macrophages from iNOS knockout mice did not lyse tumor cells, even after incubation with high concentrations of MLV-JBT3002. These data suggest that liposomes containing the synthetic bacterial lipopeptide JBT3002 are potent activators of macrophage tumoricidal properties.